'The present paper is concerned with the detection and determination by atomic absorption spectrophotometry of some metals in biological material that have been of interest to the writer and have not been referred to in the informative paper by Piper and Higgins (1967) .
The instrument employed is the Perkin Elmer Atomic Absorption Spectrophotometer No. 303 using a single slot burner and an air/acetylene flame. Each metal was examined instrumentally according to the instructions laid down by the manufacturers in their manual.
This paper deals in the main with the preparation of biological material prior to use in the instrument and in particular to concentration procedures.
LITHIUM (670.8 millimicrons)
Lithium, given orally as the carbonate, has been introduced for the treatment of maniac depressive psychoses. Dosage is arranged in order to maintain a serum level of the order of 1 m-equiv./l. (Wharton and Fieve, 1966) . Recently procedures have been described for the determination of lithium in serum by atomic absorption spectrophotometry but these have been controversial, particularly in regard to the effect of other ions (Zettner et al., 1968; Slavin and Slavin, 1968) .
The following procedure has proved to be satisfactory.
Serum. To 1 ml. of serum are added 3 ml. of water, followed by 1 ml. of 20 % trichloracetic acid (TCA). The mixture is centrifuged. The supernatant fluid is used for instrumental examination. No interference was experienced from the presence of other ions. Lithium occurs in traces in biological materials (Monier-Williams, 1949) but cannot be detected by the present procedure.
Standards. These are prepared in 4 % TCA and contain 1, 2 and 4 p.g. Li/ml,
GOLD (243 millimicrons)
Gold, in the past, has been used in the treatment of certain forms of rheumatoid arthritis. Following its use, toxic effects have sometimes been encountered and this has necessitated its removal by excretion in urine after treatment with "B.A.L.". The usual quantities encountered, following such treatment, are of the order of 100-200 p.g./day. Chemical, including colorimetric, methods have never proved satisfactory for this purpose. The following procedure, involving a concentration technique, has proved to be satisfactory.
Procedure. One hundred millilitres of urine are dried and ashed in a silica dish (diameter--4i inch). The ash is dissolved in 20 ml. of 5 N hydrochloric acid and the solution then shaken with 70 ml. of ether. Sixty millilitres of the ether extract, containing the gold is separated and evaporated to dryness. The residue is dissolved in 1 ml, of 5 N hydrochloric acid. A suitable dilution of this solution is used for instrumental examination.
Standards. Solutions of gold containing 10, 25 and 50 p.g. Au in 20 ml, of 5 N hydrochloric acid are examined after ether extraction as described above.
The concentration method, employing ether extraction, depends upon the fact that under appropriate conditions, gold chloride is extremely soluble in this solvent. Certain other metals in the form of the chloride e.g, ferric chloride, are also extracted under these conditions, but no interference from them has been encountered.
STRONTIUM (460.7 millimicrons)
Strontium occurs in trace amounts in human tissues (Sowden and Stitch, 1957; Sowden, 1958) . Neutron activation was used in these studies. It is also the constituent of at least one pharmaceutical preparation viz. strontium bromide.
Concentration may be achieved by the use of a cation exchange resin. The column of cation exchange resin used, had the following characteristics:-3 g. Dowex 50W x 12 (mesh 200/400) Height-70 mm. Diameter-IO rom. The preparation of the column was made according to Tompsett (1960) .
Urine. One hundred millilitres of urine are dried and ashed in a silica dish (diameter--4i inch). The ash is dissolved in 100 ml. of 0.1 N hydrochloric acid and the solution is applied to the column. The column is washed with 100 ml. of 0.1 N hydrochloric acid, followed by 100 ml, of 0.5 N hydrochloric acid. Strontium is then eluted with 100 ml. of N hydrochloric acid followed by 100 ml. of 2.5 N hydrochloric acid. The combined eluates (N + 2.5 N hydrochloric acid) are evaporated to dryness. The residue is dissolved in water. This solution is used for instrumental examination.
Faeces. This material is examined in a similar manner to that described for urine.
Standards. The following standards are used:-5, 10, 15 and 20 p.g. Sr/ml.
Internal standards were also employed but there appeared to be little interference from the presence of other ions.
Normal Values. Samples of "normal" urine and faeces have been examined with the following results:-Urine (6 casesH4-144 p.g. Sr/day. Faeces (6 cases}--8OQ-I04O p.g. Sr/day,
BARIUM (552 millimicrons)
Soluble barium salts are extremely toxic. The writer encountered a fatal case of barium poisoning 30 years ago but was unable to effect any determinations owing to the lack of suitable techniques. The insolubility of barium sulphate (solubility-about 1 mg./litre) is a major problem since biological materials generally contain considerable amounts of sulphur in various forms.
The writer has examined this aspect of the subject and found the following procedure has been found suitable for this purpose.
Procedure. The biological material under examination, is digested with concentrated sulphuric acid and an oxidant (e.g. nitric acid, or perhydrol) until all organic material has been destroyed. The digest is diluted 10 times with water as barium sulphate is soluble in concentrated sulphuric acid and the mixture allowed to stand overnight to allow the precipitation of barium sulphate. The mixture is then centrifuged and the supernatant fluid removed and discarded. The precipitated barium sulphate is dissolved in a known volume of ammonia (2 N) and EDTA (1 % w/v). This solution is used for instrumental examination.
Standards. Twenty, 40 and 80 p.g. Ba/ml. were used as standards. These were prepared in exactly the same manner as the unknowns, using sulphate precipitation and solution of the sulphate in ammonia/EDTA reagent.
It was found necessary to use a scale expansion of x 10.
Barium has been detected in human tissues using a neutron activation technique (Sowden and Stitch, 1957; Sowden,1958) . Such small quantities could not be detected by the present technique. The use of a cation exchange resin has not proved satisfactory.
